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(57) Abstract: 

PURPOSE: A transflective LCD(Liquid Crystal 
Display) and a method for manufacturing the LCD 
are provided to form a data line and a reflection 
electrode at the same level to reduce the number of 
masks. 

CONSTITUTION: A transflective LCD includes a pixel 
area having a thin film transistor region(TFT), a 
reflection region(R), and a transmission region(T). 
The LCD includes a gate electrode(102) formed on a 
portion of a substrate (100) corresponding to the thin 
film transistor region, a gate insulating layer(104) formed on the substrate including the gate electrode, an 
active pattern (106) formed on a portion of the gate insulating layer, which corresponds to the gate 
electrode, and an organic insulating layer(110) formed on a portion of the gate insulating layer, other than 
the thin film transistor region and transmission region. The surface of the organic insulating layer includes 
a plurality of protrusions and depressions. The LCD further includes source and drain electrodes 
(116a,116b) formed on the active pattern, a reflection electrode(1 16c) formed on the organic insulating 
layer of the reflection area at the same level at which the source and drain electrodes are formed, a 
passivation layer(120) that is formed on the source and drain electrodes, reflection electrode and organic 
insulating layer, other than the transmission region, and has a contact hole(122) exposing one of the 
source and drain electrodes, and a transparent electrode (126) formed on the passivation layer and 
connected to one of the source and drain electrodes through the contact hole. 
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efl4 4^ ^ 44# tt»}t 4-b a.x4°l *a^44. 4°l)b ■§•«)! iii 4^ 
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S. 2 



•a 41*1 



ii4-o) 444 -g^ 

i l-a- a o v ^°l| 214 4?-4H ^a^*!^ 44£°14. 

£ 2b 4 4^2] *fll *!*HH 2)4 4^411 °A^S.^H^]^ 44£<>14. 

£ 3a 4W s. 3eb 4 4-32] *fli 4*HH 2]$ B if4^ q^s-Wl*! afla^-i ^3471 3$ ££s : -i- 0 14. 
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<E<3s] ^JJ. ^&°f| cfl4 ^xa] >g<3> 

100 : 7)4 102 : 7flo|<= 4^ 

104 : TlMM 4<34 106 : °^E]a Bflig 

108 : SLE] 110 : 47l 4^4 

112: At 114 : *)U 7)]^ 

116a, 116b : ±S.+/£-49l 4"^ 

116c : "J14 4=i- 118 : 44 e^^c) 

120 : £L3> 4 122 : 

124 : 7)12 7fl ; ?-Jf 126 : f-^ 44 



4<<j 



«lM ^4-fe 714- 3 a S-4-°-l -§-b))7)^ 

£ 3£A] 4*} ^ a ^atf^ 44 H 4 4*fl47flfe 4^3 #13 4 Sife 4f-4<§ oj i 

3**14*1 ^ ^ ^IS^oll £3: ?H4. 

til^fiAi^]^ ^^-0] ^^s)o^ ^ ?144 n AHefl -a-<as)<H o} fe »J|^^o.s. «l^ol^H. -*7l 44°1) 

4°J"& 44«W -8-71 ^f^l W &4f-§ ^itygAjT) ^Slfe 4_|. n]i#Sl|ol 4*M4. ^-71 

4«1 7UHfc 44 4^-0] z| 44ofl o]7>Slfe 44* ^43*W 34 4^ j=ifflxliEl(thin film tr an 

sistor; TFT)7l- ^ 43 7)# # 443 7l4°U $^§34. 

^S^l^l-b ««e1-o)E^ ^--8: o]^.8H 44-§r 544t f-4*8 OJ !3aAl4^4 4'34-t °144 44*8 

Jt*l**la 744 4 S14. ^4^ ^s*14*13 7^ °. 3^ 4 - ~%e) ££7 V jla1^4 4 

*M M14 44 4 *!4°m3 444 efl<g= 44 4£ 3* 4°ll «|*B ^s] 4?l qs-q a <HS-?« a.oj & 

1^17} 443 7)1 €4. «H 44, <M*!4 0 1 7^S]<H fiAl^-Ajo] nfl-* I}**]?! £4. 

«>l*l« sflWl ^sflAi uaj^^: ^^-47) 34 4£"«- f-4 <3^4 44 <83A3. 44°3.4, -ani4 3* 
#71143 4£ <Hf-4 3HMte jt 3^4 4*113 tfl4 4#4 3443 =]&*elM«Hr f-4 sl*)slb.sl 4 
*4-& 1i33 «$<>H^ 343 S34#* 4433 3^43134^ 44 S7.is.hs 4*4^ 0J ! 

^£7,14*17} 7)1^-512 Si4. 

i l€: f^efl 'S-'il 0 )! ^^^7.14^31 4^iS.S.7.1, 4 : T--7ll°]J§.(bottom-gate) flH^^el^ 4 

4 S^liel-aJHSA^sls £7)44. 

£. 1-S- 42^4^, -frBl. 71<^ £fe A>4olol4 40. 1-^^. oJJf-ol^ 71^(10) 4°)] Hi ^^ D h-ar ^ , H 

1 4^3* *l-8-* 7Ki^4 47] thIi ^-^4* 3flei^4^ Tin 44iis 444^ TflolJE ef?!(£44^l 

a*-) U 471 7flo)E 4<y o.s^-ej §-714 44 H^liE^ tIIoJe 4^(12)^ i44fe 7flo|E HH44 ^^^44 

471 TflojE Hii4oi ^^4 7l4 4°)l ^elS «1^°I4 Tfl^s 4^4(i4)-§- ^44^, 3 H|^^^e) 

^4 ^ n + £^4 "1^^4el€ : 4* ^444. °l°l7i, ^2 4^H-t «144 4^4 0.5. n 

+ Hl^ ; a42l^4 * «1^^4e]^4t- ^Ejy«H Hl^^^e)^-^ 5 - ^l^^ °^ei«. 

16) 4 n ♦ Bl^-i^e)?4-2-S °]-f-°14 ^"1 ^ ofl^ds)^- ^aj44. 
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44 £3 ««l fifl<a(18) « >J«lJS 444(14) 4<>1) 3HI2 3444 444 ^, 43 nf^rafc 444 44*14 44^- 

S 44 42 3444 4?1 TIME Efojjl). 7fl2 **0LS 444*r cfl 01 ^ 2l-o!(£A|*}jq ft*") 

^ ^71 dloHH e}°]o.£if-3 £-4*1 «vp| E^l>-E)fi) i^/c^o] ^(20a, 20b)^r £44fe 4|o]e) H))>a# 
^444. *fl4«84, 44 iAi 44<20a)4 44(20b) 443. i#4 .2.3 S4 Jflf!(18)4 43 3444 

4?1 e||43 Hfl-a * 7l| «1M 444(14) 4°)1 44 444 § ALiefo.s 443fe ^e]^ 444S 4444 44 
444(22)4 444 4. a 3°11 444 44 444(24)4 *§444. 444 *)]4 »}iaf 4444 44 444(2 
4)3 £44 -ffl a i^44 4, *fl5 4444 Hell 4 44(20b) 4 sfl)H^fi] 4r4 444(24)4 -V-444. ^ 

Si 4*. 44 44 444(24)4 3444 4" 4 ^-71 444(24)3 &£o|| 4 444 34 443 .8.3(26)4 444 
4 ^Hl, c^oj 4^(20b)3 #71 444(24)4 *fl444. 44 Al(26)4 4 5-15° 3 ^34^4 4^4. 

oH*), 3f{6 4^H«- 444 4434 -g-4 O.S. 44 HSII4 ^l^(20b) 33 444(22)4 *l|444 H3l°l ^ 
^•(20b)4 i^44fe €^4(28)4 444 4. 44 44414 44344 ITO 444 44 -S-7l 444(24) 43 44 
34 44444 344 °>se(Ar) 44^4 334 4444. 

4443 44°)1 4^ 44-2-S 444 ITO 444 44 ^, *1]7 444 4^34 44 ITO 4 

44 s)|eN44 ^4(28)4 4*11 He]]4 44(20b)4 343fe 44 44(30)4 3444. 

4 7 1 f>$ 4^(30)4 444 4443 44°fl 4± 4^ 4 444-2-s 444 3434 444 4, ^)]8 4iif °1 
4^1-^4 ^7l ^^^4^ -S-71 s^*(28)* H31<y ^(20b)4 <a^si 

.n a 4^4 4^(30)* i^*4fe ^44(T , )•§• 4fe u i4 44(32)* ^44. 

4^4 #2)) 4^°)1 fi]44, *-87l4 4^a* 0 144^ 4f-4^ HH^4e)^ 44 sasq^-^^i^l^*!* 

7H1244. 4^321 ^7} ^ Bl-g-Jlf ^f-o) f^7l-^Gj %l7l~i- Igojo] s)hs, 4f- 

4^ a);*}^^ e ig4^-^^a A 14*ll- ^]24fe *3<*4 4^h^ ^l- ^ slfe 7|^ 7fl*<>l « 
^4 JL^SU S14. 



<*l^Ji4 4fe 7i 

444, 4 4^si ^iifij ±^>:/Hsil°l ^.^* 3F.44fe AM 3 ifl-ti4 44 44-i- #^4 4^ *8444 
* Sife 4^4« 4^x^14*1* ^*4t4 44. 

4 4^^i 7)]2fil 4^4 i^/He)|<il s^4fe c 4 °1 ^ ^1)44 44 444 4 o a4 4^3 
si ^* $«a 4 Si^ 4^4* «f4iE444fll ^^4^4 ^1*4^ <fl Sl4. 



4^e| -? A J ^ 44 

444 4 4^21 Tflifil s-^i-i- ^4471 3144 4 4^4, 4^47> 44 Siffl^liel ^g^, 44 4 44 <93 

AS 44S]*r 444^ ^TgiLAl^H ^o]^, Aj. 7 l *J«fil 7)^ ^-ofl ^ole ^ 7 1 

TflolE X ^ 7l^-^o)l ^c-lE ^o^n^; ^-71 7\}o]S. 4^ 7flo)e ^^s]- ^-o)) t§Aj^ sfl 

^; ^-7] "Vol- E^x|iE^ PJ f.4 ^<^A. ^fil^j. TflolE ^^Hj-^ofl fl^S|jl, a £^«^1 44^ Alt St 

4fe 471 444: °JlEl£L «l|4 4°)1 ^44 iii/Hfl|4 4^; 47l 44 44^ -fM 444 4°)1 44 ii. 
^/. c eil4 4^-4 #44 4^ ^4*1 $4 4^; 4?1 4^* 434 44 i.<?-^/ c 2fl4 4^, 44 4^- °A 
471 444 4°l| 443-2-S ^ 44 ji. 44 4^ £fe s.fl|4 4^ ^3 <>)- sj-uff. tf^fc S^44 4 
jax4; ^ 44 ^ Jix4 4°fl ^44^, 44 e^44 4811 44 ±9^ ^ stfe h^|4 4^ o\ 
— 444 ^44fe 4^ 4^4 4»14fe 5i4 43^3. 44 444^ «1^3t44*l* ^1^44. 

4£447flfe, 44 ^ 4^ 44 JiS:4 ^ 44 4444 ^444 44 44 4^°tl4 44 44 4^4 44 
€4. 

444 413 434 4444 34 4 4-33 4€- Efl4(aspectH 344, 44^4 44 M.^54— ^ 43, 44 4 
3 ^ 44 43^-a ?&3fe 444^ «14a44*H 444. 44 44 s«4^4 433 4^ 4i %44 7i| 
4S 4^; 44 TfloiM .7)^ Aj-oii ^44 tI|o1e 4<gnj. ; q 7 \ $\ a \^ q=l j\\ a \^ 444 4°fl 

«844 °-^eiJi 3))4; 44 44^^4^3 434 ^134 7114M 444 4°fl ^43a, a4°ll 443 ^-14 i 
44fe 44 444; 44 °^3Ji ^4 4°)1 ^44 &Ai/=fll4 4^; 44 44 433 44 4 44 4°ll 44 ±. 
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444 £<a£ %-sls. £4 44; ^-^1 iiL^/Hefl?! 44, £4 44 -fry) #ofl <a^ 

^ ^SU, #7l iii 44 Efe HZfl£ £4 <f £) o^h 44« ii#*Hr S-^l-i 5>tt JiXHV; $7} £ 
q& ^ m£4 #<»] S-fliU. #?1 e<4&4 f-sfl #7) 44 Efe <=b)|o] 44 f>a) oj>- 444 ^3*slfe 
£4£ ^HlsV^ 51* ^^—5. 4fe aVJf4^ °J!^a^^l# 7)1^44. 

4£347)l£, #71 £# £44 #7] £4 Efe 44 °1— 444 33 ^€4. 

##4 4 ***| ^12^ 43* 4 £<34, ^^7> 4£ H^l^E] ^ £4 'o*! * ^4 oj« 

.2.3. ?4Slfe £?-4 i 8 ^S^^l 2 ! 7fl3i4'?H 5tf°H. #7l ££ E ^^|>;El <^«S] 7l£ #ofl t)| olJH 444 
*J34fe £t4|; -5M 7)I°1B 44* £#4 7l«: #°11 ££4* 334*: £7)); #/] ?)|o|s 4^ ^2] ^olH 

334 #°)1 eflElJi sfl<£§- 334fe £7fl; #7] o^E|ji sfl^i «J TflojE 334 40)) 47) #£4* <§34fe £t«; 

#71 ^-7] ^^'4^1 44^1 *§3#4 43°H. #71 44 M**^ oJo=l ^ 44 °J^21 -0-71 *!£4 

* ^l^sf^: ^7il: #71 oJ>fi)a. Sl)£ #°fl &$.+/£.-4<>l £4* 3344 *3<4 #71 44 Cgftlfi] 47) 4<S4 4 

°fl £4 £4* 334fe #71 i^/Heflo] £4 5 £4 £4 6 1 33£ £4*s| ££ofl iU?-4* 334fe 

£7)1; #7| Jii:4* 4&3-2-S. 344°1 #71 i^-i £4 £fe S.Z)|£ £4 f>£) o)^ 44* i*4fe ?<3** 

$7344 f^H, #7) oj^^ jajtq-* TiiTi^b £t)1; #7| ^ H3:4 #o)i, 47) e^** 4*11 #7| 
iii £4 £fe Hell?] ^ f^fi) <Hh ^^-sife f.<| ^% $m ?m*= 7 A% f^ii 

##?b ^12^ ^Sl ^#7l ^# ^-^^ ^ Bfloj-ofl %±>f-7} «|-BJ- S^)^^ <^^, tjU} aj^ <= 

4 °J«O.S. £f"4^ ^^^##^21 7)la#«g<H] 5i«>|7.-l, #71 ^^SSa^lilH oj^fi) 7)£#oll 7)|o)E 

^^4fe £71); #71 TflolS a^friflfc 7l£#0)l 7flo)E ^^4* ^^4^ £7)1: #71 7)lo)E ^ ^ fi] 
7)l<>le. ^OJDV ^.o)) oM^Ji sfllEi-g- ^^^fe £7)1; #7l Qfll^Ji 5fl)%i ^ TllolE ^0^0). ^-ofl -^71 #«i£-i- ^ ^ W>fe 
£7)1; #71 -fi-7) ^^el-Sl a^ofl cf^S] Al-I- *A|o(, #7| «)•£ ojrt ^ e 4 ^a) 2 , ,p r7 , 

7)l7m^ £t)); #71 °JjElfcL sfl^i #o)l £.2.^/1= ei| <?) ^^#4 ^lofl, £a> o. 7 ) ^_<g 

4 #°)1 £# ^^*>fe £^)1; #71 ^i/HEll°) ^14 £# #4°1 ^4#si ^^o)) ^4^. 
^fe £?fl; #7) a.^4* t--£-3 ^144°] #71 ^ £fe = s)l?J ^4 441- ic#4fe 

*■§■ IWfe £t)1; #7l ^ ix4 #°11, #71 ?•«)) #7l iii #4 £fe Hi!ll<a ^4 f-fil <>1 

444 ^#sl^ f-^ ^d4* e J^4^ £7)11- 43 £-3. 4fe £^4*J °J!^5^#^21 7)ia#^ 

^l-o l £4. 

-& ^r^ofl ^4£, iii/=i!ll 0 J ^44 £# ^4* -S-H£ ^7^40.3.^, £7j- ^4^ ^471 ^14 4^! 
AI4 a 5S.s))^lAE v#, ^# * ^4 ^l-fr 44^4. 

44Ai, 4^351 #2))^ 8"flo)l4 7«fla £*4#^-s*«l, ^#^* ^M^Iji #7} ^4* 4^ 

4 ^ 534. 

°14. ^^-£ £^9* #a4^ £ 4£^1£ ^ahu- #^§i #^424 44. 
^^Hl 1 

£ 2fe ^ 4^el Tin ^AHioii 2^4 £f-4^ °^3S7i#^i^ 4^£s.7i, ^±^7} 44 S?)^l^i:-l <3°4TFT), 
44 °4(R) « ^4 ^^(T)iia -7^-slfe £¥4^ ^3a7i#5i# 5^144, 

£ 21- #2:4£, -^2), q<$, 7>4olol4 40. 7l£(100) #°1) 34(Cr)/4f- D 14-»-1R^4(AlNd)4 ii* 7111 
0)^.014 Tilols ufl4 0 l ^^s)<H S14. #71 afl4-& Till 44^s 4#s]fe ?)l°ls 4tl(£^14 

^1 ^4), #7l TllojE 4o]O.S.«-El §-7l£ TflolE ^(102) % #7l TflolE 40)^ # £ofl <a^S)ol 7)lolE 4^-(! 

02a)o)l ^4 °J7>47) ^4 BflH(£7l4xl s4£4. 

#71 t||o|M nfl#4 i4£ 7l?-(i00) #oflfe -¥-71 4<9^-^, i^tfl #21? «K-^4 n) a ]S. ^<94C104) 

°1 ^^sl'H °i4. #71 TIMS 4=Ki02a) ^21 TflolE *!<g4(i04) #ife u)^^#el§o.jS. o| =.ol4 ojjtqa 
(106) ^ n + 3. a|^^#ele^.S. °l^o)4 ^."1 &q s)|^(l08)ol ^#5) °] Si 4. 

44 e^xI^e) oj^(TFT) ^ f-4 ^^(T)4 7)]S14 TflolE 4034(104) #o)l a fi^ofl 4^0) sl%( U 2)% S4 
4^ 4^1 ^£4(110)^1 5U4. ^, -g- #7Hio)i o^a-i 4^ o. 7) ^<g4 (110) o. Mj .^ *jqa (R) oi]4 

°1. ^-4 ^^(T)2l 471 *!£4(110)4 £#4fe ^1 7fl7^-(ii4)7> 3^44 

#71 47| #'94(110) #oflfe 7)12 ol^-ol4 Eflole) Ufl#ol tgAjsJol ?J4. a^ 7 ) cflolel ufl#4 #71 711 
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o|E 2}t]4 H*Hrte *112 44 .2.3. 4^*13 44 7)]3J= Bfolaj. ^ ^Jf-S- ?J^fc c-flo)^ 43(£4SH & 
*). 44 0134 43^344 £443 #7) ojj^u Bfl^(i06)^ *1)1 334 #34^ *1U 44(£S.^ 44 £^ 
c 2ll3 44)(116a) ^ 44 *)U cflsjs]^ *|]2 °J34 #34fe *]2 4^-(. c 2ll3 44 5fe *-<?-^ 44X116 

b), 44 E||o|e| e|.o)S] ^ofl <a^£]<H Aj- 7 | 44-°-3. 43- 44* 37>44 4 4 tfl »1 ^ s||H(£444 

&*)# £444. 34. 44 afll 44(116a)-§r iii 443 4 skTL, 47l *fl2 44(116b)* Hell 3 4434 4 
4. 444, 44(100) 44 44 E.®*)^ 33(TFTH 44(102). 7fl3-M 434(104). °!£))± sfl^(i06) 

, Slm] at" Bll^(l08), iii 44(116a) ^ Hell3 44(116b)* i44 44 ^^^1^^(118)4 3444. 

44 44 434(110) 4°llfe 44 i^>i/HSll<a 44(116a, 116b)* 5144 0)34 n|)44 #34 %-°3- 3-?-3 
oVa).^- «! sj-i 44-2-5. 4*4-b 44 44(116c)3 3443 5iI4. 444. i-2.^/He|]«l *l^-(116a. 116b) 

^ 44 44(ii6c).2-iiL 4*4# *12 ^44* 44*3 fe* 445 34434 44. 4444t1|#. 44 *)]2 4 

#4* 4^34^1), 4^34 t^(Al alloy). *(Ag) ^ * 44(Ag alloy)4 ?<HH 4^,4 3^ 444 43#-°- 
» 3444. fffe, 471 ^12 ^44* a#(Cr), 444(Ti) * -§-43A<a(MoW)4 -a 33 o^-, ^143] *fli 
# ^ 4?1 ^11 ^ 41^1 4#^Ji 4-^3 4(A0 SEfe *(Ag)°-3. 3-?-34 *l]2 #* £44te ^tf°s 3444. 

471 d|34 uflAj, bva]. i6c) ^ 47) 4£4(H0) 4°flfe 445- *!4*4- 4* -¥-71 43*^3 3-?-34i. 
471 Hefl3 44(116b)* ii«-4fe 5«i*(l22)* 4fe -513:4(120)3 3443 £ ^a)^]o|] ojo]*), ^ 
3-4(120)* f-4 33(T)* *1144 34 4 44 s^l^iH ^^(TFT) ^ 44 ^(RW ^^44. 4. ^4 
(T)S1 iL^4(120)^- 4-f4^ ^12 7fl^-sf (124)7f f.4 <S^(T)sl 47] 434(110)1- 4*4^ 471 41 711^^(1 
14H 444fe =L7]s. ^^44. 

471 €-^*(l22) ^ -513:4(120) 4°fl-fe 47l ^^-fr(l22)* f-s)) 47l HiJ)14 44(H6b)4 ^4£l^ 4^ 444 
-T-^ 44d26)ol ^444. a4, £44^1fe °*4o.4, sfl^^sl US:4(120) 4°Hfe 4?1 f-^ 44(126)4 -S-°J 
4 *«s ^44 sflH 44 ^ HI°1e1 44°1 ^^44. 

4± 44* 44 m?|^1>:e1(ii8)s.4e1 44 43i« 44 4^ 4e1 714*1 44(-V^i*H ?*4)4 4^1 4714* 
A fi^4^- 4s-s, 44 S^^l^El(ii8)al H5114 44(ii6b)4 ^^l^os. 315)^4 44. 444, 
/s-fll °J 44(ii6a, 11644 -S-°J4 t°s ^^slfe 44 44(ii6c)4 4^ 44^-S. 44471 ^sl)4. 4?1 44 
44(ll6c)4 !=$\9l 44(116b)4 44^71714 44(126)4 344^14 44. 4 44°H ^44, 44 + 
44(126)-!- 44 it^4d20) 4 44 444U10H 44 f-4 ^^(T)»)14 £4 44(ii6c)4 ^4 

o.s«l 47l 44 44(H6c)4 He)14 44(H6b)4 47H^.s 34444. «r, 47) 44(126)4 f-4 
°l^(T)2l 471 434(110) JLi^(i20)* 4-f 4fc * ^2 7|fJKii4, 124) ^ HI 4^ 4 44 34 44 
34^ ° ? 47l ^11 1 S ^12 7)l^-V-(ii4. 124)« l-sil 44 4^-di6c)4 ^#44. 

s. 3a vfl^l .v. 3efe 4 41*1 4^HH1 ^14 4^4^ 0 -?7jx44^l2l ^2*>a* 4^471 ^4 43S4014. 

s. 3a# 4243, 4el, 43 Hfe ^4^4 4£ 43 »l^o!4 7KK100) 4i 4 500Afil Hf-(Cr) ^ 4 
2500A21 4^- n 14-M15.c)4(AlNd)AS. 3f"34 ^1 444* 444 ^1 4^3» o)^.^. a>^ai^ -g-^ o.s 
471 *|i 4444 SHEN43 Tfli W0.3. 44s] 7|Hj= 43(£444 44 TfloiM Ef40.jg.41H §-7) 
4 Tflols 44(102) ^ 44 »13= 43^1 ^4°ll 3443 t)13S 44(102)^ ^<y.^. <>) 7 y§} 7 ] 
sflH(£444 at*)* £44^ 7fl3M «l)4* ^444. 

44 =H13M H D43 ^44 7l^(i00)3 43<>ll 445 ^4^-4 -i-4^4 4444^4(plasma-enhanced chemic 
al vapor deposition; PECVD) 4>?H 4*fl 4 4500AS1 #443 7)|3S 434(104)4 ^444. 

44 7113S 434(104) -431 0.5.4, °D4cll 34^44^4* PECVD 4^°ll 4*11 4 2000A4 f-ofl-S. 

#2)-4ji, n ^°)1 5.^ a^^o.s.4, 314^1 n + £^4 34^44^44 PECVD 43°ll 4*11 4 500A4 f-H 
s #444. 4 "A. 44 ^4^-# ^ i?-4 5^44 PECVD 434 #3 $3 vlH14 3-44(in-situ)s. #444. 
334. *1]2 oj-iHl- 3*4 4444 *4-°-5 44 44* ^4*^43 t1|3s 44(102) 44 7fl3s 434(104) 
4°t) 34^44^4^ 3-T-34 0 -14«- «114(106) ^ n + £^4 34^44^4-°-S. ol^-<>14 i-4 5^1 »114( 
108)4 3444. 

4*, 44 3.3 5^1 ^4(108) 4 Tflols. 434(104) 4°fl 444 441-4* sa43 44 ^<a4(no)4 
3444. 

£ 3b4 4^43. ^13 3^3# 3-*$ ^4 -g-4-°-5 47) *4 434(110)4 It3* ^44 ^. *fl4 3^a 
1- 3*43 44 M3i4i4 33(tft) ^ ^4 33(T)4 *4 434(110)* ^444. 334, Efli=4 D ll3-44 
4 4-2. 4 (TM AH) 44^4 3*43 44 *4 434(110)* 4444. ^43. 44 *4 434(110)4 a3°il 



-5- 



Simm 10-2004-0070716 



4 444 34 cHM SLmi2)°) ^-14 44 « a^liEj «8«|<tft) 5 44 «8«KT)s) -3-71 1<34U 
10)°) ££(112)4 4 5-15° el ^34-££ &fe4. ^H, 47l f-4 <§^(T)s| 4 

71 434010)4 4£°1 Till 71 44( 114)7} 44. 

£. 3c# 42:44 #71 4443 44°ll ^2 4444 1500-4000 A $S.$\ -f-^S 444 *H5 4^3# °]4 
4 4444 #444 sfleW 0 } «IM3 a|)44 f^44. ,flo|El aflAj^. 47] 4°]* e}.ojo)| 

H4fe c)|o|ej 4<?](£A)4x] &4),47| c)|o]^ 49J.05.4E] 44016a) ^ H8)14 44016b), 

neU 4?1 cflolE) 4°]a] gtfofl £7g5]o| 47) iii 44(116a)°)l 4& 444 9J447| 34 ci|o|e) sH5.(£Aj 
4*1 £444. 

°14 **H. 44 °j«](R)s) *7l 444(110) 4°)1 47l *fl2 444-°-£- °14<>14 44 44(ll6c)4 3444. 4 

71 44 4^(116c)4 444 5} ^<L3. °1444. 

44. 4?1 ili 44(116a)4 Hsfl-y 44016b) 4°121 ln#4 £«] £«1 sC@(110)* 44^ ^^(re 
active ion etching; RIE) »<HH ^ ©fl ^l^sfl^cf. na)4, 47] iii 44(116a)4 He)]°J 44(H6b) aH3 ^ 
44 °^E|u <3°H 44 E^)>:El(118)fi1 ^im ^.£..51 *ll444. 

£ 3d# 4^44 444 44 4°1 AM 3 "fl-a ^ #4 4^Ui6c)»l $^4 1443 ^^^l 4*42- 1444 4 
o. o 7 | ^<gt-2j-!- 4 2000A3 4*)]S 4443 £15:4(120)* $444. <iM >i3:4(120)£- ^ sflH 

si <0s)44 cog -w-'fM ^^2)5. Jf^si $434- 44*1*1 = 444 44. 

°1°M, ^16 4^Hl- 344 4444 471 10:4(120)4 ^-^^.s. 4443 2413 4^di6b)4 ii 

#4^ ^*(122)# ^Aj44 ^H, Jf-4 °j<4T)3 J±Jl4O20)4 7)1-343 7))2 7H?4(124)# $444. rt 14 
f-Alo)], £A14^)^ oJSto.4, 471 Tflolje DflH ^ tiHBl BflHt 44 iL#Al?l^ ^ ^2 sflH ^^^1-8- 

44. 44*l47flfe, 471 ^12 7fl^^-(i24)fe f-4 ^^(T)fil 47l 4^4(110)* 4*4fe >HU 7i|?^(ii4H 4^ 

4fe37lS ^Tj^cj.. 

£ 3e» 4^4^, 47l ^«!#(122)ol ^4f-fi| 4^0)] rro IZ04 4-8- ¥^ £44-§- ^44 7)17 

4^3* °144 44^14 ^°.s.47l ^ £44* ^el'-M 0 ! 47l ^^*(122)* f-sfi s.ei|<j] 44(H6b)4 
^4slfe 44i ^4 ^ ^(126)* »§^44. °14 ^o)], .tA]4xj^ ^^4, ^Sif-s] 3.5:4(120) 4°il 
471 ^ £44^s °1^°14 7flo]E d|)h 44 U <Hlo]Ei afls 4^* ^^44. 

.1 ^7.H|o)| 5^0)^, 471 f 4^d26)£- f-4 <S^(T)fll 47| U<34(110) ^ <5i5:4(i20)-i- ?i-f-4fe ^1 ^ *1 
2 7fl^(114, 124) fil tfl 4^ ^ 44 $4 44 £43-2.3. o.S.^1, 47l t)U * ^2 7lW(114. 124)1- 

f-afl 44 4^(ii6c)4 ^444. 44^, 4?1 44 4^(ii6c)4 4?1 f-^ ^4(126)4 f-sfl £-31?! 4^(ii6b) 
4 47HAS £144. 

444 44 4°1 4 4^^! *fli 4^HH1 ^44, 44 44(ii6c)4 ii^/H5il£ 4^(H6a, H6b)4 **a4 4 
sis. %^<L3.»], 44 4^(ii6c)4 ^7^7] ^4 7>^Aj4 ^.g- 7^3}=^. 4^, 4^32! 41- s^fl 
°)171 7")ls #o|jl, iSe)l^l^es)-o| £i i-^. Q^e. i^-s}^ sj-q-oj A ^ g^o] ai z ^ ^.^o] ^bj=s] 

hs^I 4444 4 Si 4. 

4#4 ^1 ^7)^0)1 44^1^ HS4**lt. 4^1 ^(THH!!) 4 ^(^-, S3 7)44 44 s^H^^ 

El 7]4 7>olo)l ^ ^E)l= ^7j^Sl 4^]H 4A} ^«(R)fil 4 ^^cf 3. ^ jg ^ J.£| ^^4. gc^, ^ 

4 <^(T)4 44 ^^(R)°l oi^slol 5a^£-s, f-4 ^^(T)4 44 ^(R) 4 4^4 4 Sl4. 

^^Hl 2 

£ 4a m^l £ 4dfe 4 41^1 7)12 47-HH1 sl4 4f-4^ ms.^*)^ 7)1^4^4 4^471 3 4 44-Et-SAl , 
4^47} 44 ^^^i^el <g«(TFT), 44 ^^(R) 44 <^^(T)°.s. 44s)fe 444^ 0 J!7jaA|4^i. £ a|^ 
4. 

S. 4a-t ^24£, 7)11 47-H21 £. 3a»llAl 7^<^^. ^-^47)) n))^ o}iaf °l*4°i 4=5(102)4 3. 

44 TlMs Hfl-id, Tflois ^<g4(io4), °^e) j± ^€(106) >ig iLal s)]4(i08)4 ^^4 ^, 4*1 14421 4£ 
i 7j-4^ 471414 £a4<^ 471 434(110)4 1H44. 

°}°]*\, 7il3 4^3# °144 i^4 -?7j o.s. 471 4£ 4d 10)^1 3f.44 ^1^ ^44 4. 7ll4 4^3-i ol44°l 4 
4 S^AliEl <3«(TFT)e] 471 444(110)4 ^444. 44. E)lM4 D ll^-4444a.4(TMAH) ^4^? 4 
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44 * 7) 444(110)* 4444. ^44, 44 *4 *1 44(110)4 #.4<>)1 4 44* 34 444 -fl.«< 
112)4 34-14 44 = 44^4 <3«(TFD4 44 444(110)4 711444. 4, 4 44°W Si^l^i. 44 

o. 7 ) a) ^BKllO)^: 44 E$*)>-B) <3<J>( T FT)* 71144 44 <g^(R) £ JjLjj). <gojcrH 3444. 

£ 4bl 42:44, 47l *7l 444(110)4 £44 14*4 44°H ^12 #444 1500-4000A 4^4 ^ 
44 4, ^5 4=^31 ol-g-^ 4444 ^SLS. 44 »12 #444 i£^/HE||4 4#(116a. 116b)* 

3L44fc *)]44 «H44 3444. 44 44<4 44 44 <3*|(R)4 -p r 7| 4£4(110) 4°H #7) *12 4 

-f.<>14 up.} 4#(ll6c)4 3444. 44 44 44(116d)4 444 « 4*- 44-2.S 4444 44 h fc*|>:E|3. 
44 44 4^1 4444 444 ^-71 HEfl°] 44(116b)4 44 414514 3444. 

4444t)I4 44 7)12 #44* 4444(A1), 4444 4#(A1 alloy), 4(Ag) S 4 4#(Ag alloy)4 £414 -id 
@>4 o)- 44.4 444^ 3444. 44 ^12 #44* 3#(Cr). 444CTQ -jg *El^i€(MoW)fi] ^o)l 
a] gqg o]^ *m # $ #7i xfli # ^ofl t^p|n-(A0 SEfe f(A g )°s 4444 m)2 44 a4 

4fe 444-2.S 3444. 

44 £o] iii/Hell'y 44(116a, 116b) ^ 44 44(116c)4 344 44, 44 iii 44(116a)4 HiN14 
4#(116b)444 i*4 .2.4 s(4(110)4 >I1444 44 E^ iE ](ii8)^ 4tf «3«4 3444. 

£ 4cl 42:44, 444 44 44 44 sa4^(ii8) $ 44 4#(ii6c)4 344 14*4 44°i] 43« 4 

41-4 4* 44 44*44 2000A 45=4 ^444 .££.4(120)* 3444. 471 JS.2.4U20)* £<I4 

± n ^ BflHfil -asi-S* COG ^jaj^s ^4^* 44^l7lfe ^4* 44. 

rt H4. *il6 4^h# ^l^t!- 44^1 7 > ^^as #7i »±±4(i20)-g- ^-^-^ii^. ^7>4^ ^} a A 4^(ii6b)-S- 

#4^ e«i-i-(i22)t ^^44. 

£ 4d# %>-2:44. 471 a@>4(i22) ^ *i^4(l20) 4°fl ITO £fe IZ04 £44* ^44 4. 47 4^ 

Hi- o|-8-4 44^14 ^±s. 471 f-^ £444 47] e-^-t-(i22)-§r *afl Hsfl?] 44(ll6b)4 

aj o.a -a^slfe 4i 444 4^(126)4 *§^44. 

4#4 ^|1 -a*H<H|4fe 471 ^ 4^(126)<>1 ¥4 ^^(T)ei *7l l<a^(iiO) 4 4(120)4 «:^-4fe >|1 
^ 42 7l^(ii4. 124)1- 4*11 44 44(H6c)4 ^4^1 ? Jas.^ 44 44Ui6c)4 44 h^1°J 
44(H6b)4 44^^.s. ^4^144. °H1 44^, ^2 44°M4fc 47l 444(110) ^ Jii4d20)«>l f-4 «3 
«1(T) ^Hls. ^8^471 nfl-S^l, -ij-71 «?va). .^(ii6c)-i- hb)1^1 4^(H6d)4 *m 44444. 

444 4 4^4 7fl2 4^Hl°fl ^44. 44 44(H6c)4 44(ll6a, U6b)4 444 

4£a4. 4^321 41- 8«4H4 7nBs. ^ 514. 

444 ^12 44-^Hl 214 4¥4U 0 -?7jHAl^lfe, f-4 ^^(TH^si 4 ^«>1 44 4^(R)«1 4 7 J4 4U4 4 
4 4 7 J5i %q ££f ^4. m4. f-4 «8«?(T)4 44 ^^(R)°l 2^S|4 5fl4 4?1 ^«>ie| h))44 4 
43444 44 ^^(T)°14 44 <S^(R)4 44fe a4s 4^44 4 5S4. 



l S^2l Jl4 

444 44 4°1 4 4^i s]44. i£^/H^14 444 44 4^4 444 ^} 44 4^4 
^47) fl4 4444 *4. 4 as^l4^s E£, ic4, 44 « 44 ^1-4 ^3444. 

451-4, Bliss) 41 ^efl4 8i°))4 74a #<>ii7 s^^as4, 444* 47>4?U €7> ^4* 44 
4 4 44. 

444 44 44, 4 4«8*| 4444 44<1# 4^4^ 4^4444 «H4 7l#-@-o>sl 4^7>44 44*1 
44^4'a^oll 7)*|4 4 4-32] 44 ^ «.s.4e) 9J<>144 4fe "flfl HH4 4 4^4 444*1 44 ^ 4 
^44 4 Si** 4«im 4 5!i* 444. 



(57) ^?ftl "flsH 
4¥4 l. 



-7- 



§3H^5) 10-2004-0070716 



*&*7> ^ e^I^eI oJ<Sj, tjVA> «Jo=j *i f-4 <3ej0.iL ?£s}fe ^}f-4^ ^SA^o)] 540^, 
#7l «>>4 E^xl^K] Ojojo.) 7]^- #ofl 7l)°l<= Sl^: 

#7l ^|0)M *)^-§- 7)^- #ofl q^g TflolJH ggQ)-; 

#7l ^oje <HS] t1]o|e ^gu}- ^-ofl oj|E}ti nflif}; 

#7l E^ie) ^« ul Jf4 cg^-i- ^SHQ 7l)o|E ^go}- ^.o,) tg^sU, n S^ofl C^fi) Alt it^fe 

#7l °^B1H. aflifi #6|1 «|^^ 

&# <3<^ -a-^i ^<a^ #i #7i di^/Heii-?] ^4 ## ^ 

#7] ^^-fr ^S)^ #7) *..<?>:/He)l<>] H>4 ^ U -R-71 #o)| ^^0 S ^^51.17., #7l *..<?. 

i ^ Hfe H01°J *R f-fil *>41- ^^-ti: £fe Ji3:sh * 

#7l &m ^ 2.2LS}- #o)( ^Ajs] jl, #7) ^»#* f-Sll #71 ii^ ^ ff-fe Hel|?1 ^ f>^l <Hii 3 
^T 1 * 2. 

*H#°fl #°H, #71 #^-8- #7) SL3L^ ^-71 -g^ 0 ! ^4 <8q«HM #7l £# ;j)^4 <g 

#3 5!* ^°-S. *Rr «J-f-4^ ^ &*]#*). 

3?* 3. 

*fll*<Hl 5fl°H. #7l i^/HEfl°l ^ ^£ flf-olfe, IHMfr t^, "fr 9> £ t^Sl ^oflAi A}^ 

<Hii ^1421 £<yf-<2..s. <=>1^^1 ^±s. *>fe *f-4^ ^^H7-l#^l. 

Si 1 * 4. 

*fll#°ll 9X°\*\, #7l iAi/=e)|°] 5! tj}# af-, 34*- -i-el^i^sl Aj^ o]± 440} 
%■ #7l *Hl %■ $H 3*5U <!Hf-"lB- H^r °1*<H*! *112 %■% 2.%*}^ 4tf£-S ol f-ol^l 

Sl-fe ^#SAl^l. 

5. 

^Il#°ll Si°l^. #71 -¥-71 ^<Si-^s. ol-f^ol-?! 5l# ^.2.-?- °-S^a^l#^l. 

6. 

$±+7} vq-Hf sqa^l^El <^^, ^ M^^s ^^-slfe °-^£*l#*Hl al°l^l, 

#71 aVril- E^flxliEl 7)% ^-o)] <8^j« 7H°1S 

#71 7l)ole i#t> 71^-^-011 ^Aj^ ^ojE ^^pV; 

#71 time *m <?ifii tIIoie ^<ao| ^1 343 oneija ifle; 

#7l «H E^iE) ^^-l- ^)2l^ TflolM ^^gv A^ofl ^AjSli, a S^ofl Cf^fil Al* 2t5>fe T"7l ^^^1 

#7i °-!>e]h Dfly #°fl 3^8S iii/£ai°a 

#71 >L># ^^^1 -8-71 ^-a^ #ofl #71 iAi/£.e)|<a ^4 %-O.SL ^# 

#7l diAi/H5l| 0 J tt, ^a> ^ -8-7| #o)i o. s 3^£]ii, #7l iii ^ £fe He)|°J ^i^- 

#71 ^ Jl^Hl- #o)| ^AjsU, #7l ^^^-1- f-8fl #7l iii ^ £fe HBH°1 ^ f'Sl <HH W>4Sf ^ 

%5]fe f-^ ^# ^Ml^ SrQSLS. SHr ^^aAi#^i. 
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7. 

7fl6#o)) #7l u_U). # 7 | ^ SEfe S.e|)«l ^ °\± gm<4 "S^s]^- 3 

^T 1 * 8. 

&±%-7\ *m <m. «S3 n ^4 <sq <&*4<8 ^=8sai^is) *12:#ih sh-m. 

#71 ej-B*J=3Ul^e] 7l# #o)l t^e 3^ *H*Hr #7i); 

#71 TflolM ^-g- 71* #0)1 TflolE ^<g«V* «4«Hr #7,); 

#71 7fl0]E ^ ^21 TflolE ^u}. AJ.6|) 0 JjE,u ^.g. #7)]; 

#71 oJjEl U Bfl^l * Tlloll *i<£y #0)1 -?r7l 33^* ig^fe 

#71 -fi-71 *1<S4^ £^0)1 ^Aj^^ Jg-AHl, AJ-71 Ufr9> S**|&3 «J oJ $ ^ <$Ot <P] °. 7 ) %<£u } 

£7)1; 

#71 0-»ElM Bfle #011 ±SL^n°d ^4* ^#4 S*H. #71 ## -S-71 ^ojoj- A^o)l UU> ^^A. ^Aj 

^7)]; 

#71 ii^/He)l9j ^ * «v# #^»1 ^3 34**1 &x4* $>8*H= 

#71 £1x^-1: ^4«H #71 rtSL^ ^ HL^r Hfl)o] ^ °1- s^-a ifc^fc s^ig. $4$ 

4 ^H, #71 ^4 ^3 Jix41- ;WKr ^7)1; 

#71 ^* ^- Jii4 #°fl, #7l #ofl #71 ±£.± ^ E^ J£?)|o1 ^ f=o| ol- ^j#5lfe f- 

°J ^* *§^4fe ^7ll# a^O £ ^i. oM^^Aj^]^ ^a^tf . 

^T 1 ^- 9. 

?H]8#o)l 5tf<>H, #7l -S-71 ^ojg)-^ £ ^o)l 4^ ^.^-i- ^fl-j* ^o)], Aj.7] 40)- e gxliE) °j <W ^ JfL 4 oj 
3*1 -H-71 *!<S4* TilTl^fe ^Tilfe 7l)2l Pjiaf o]££ "r" iflfi) ^4 «■ $# ^cJ^S- olif-Ojx] 

10. 

*ll8*J-ofl o|o)Al, #7] 4li^/He||°l « «># ^1-4^ ^O]^-, oj-^p, % ^ ^ * o. t -o, S o, lA -l a)V»Je1 

°1- *|-42l tflJf^L ^ £^43 ^^5>l#^lfil ^la^'a. 

^T 1 * 11. 

*il8#o|i ojoiA^, ^-71 iii/nai'a ^ ^ U J4 ai-, e!4b- ^ l-el^^^fil s°)iAi oih si-H-si 

Till %■ ^ #7] afll # ^o)i oj-^D] ^. £ ^ 0.^5. o| f-ol^l ^2 #4. i^fe o.S 

^^.S. s}^ on^aAl^lfil 

12. 

7)l8#o)i ojoi^-i, ^-71 a.3:e>£- ^-7l ^<a^.^s. f%^^ ^ ^$o_s. ^ «?}f-4^ ^J^l^sl ^l^ll 
13. 

441^7^ >i>^ e^^i^eI oj« bva]. «i oj<^ As ^^-slfe u i^4*J °Jl^iL7-l#^fil 7)]a.W) W-l. 

#71 E iiflxl^Bl OJOS^ 7)33. Aj-o)) ^ol E g^B^fe ^7)1; 

#7| 7flo|E ^) ZJ^ i^-^ 7l* #0)] TflolS -tV-t-dr ^-^^fe «5fl; 

#7| 7flo]E 7flo]E ^«gn^ #o)| ojjeja dH^^. ^Aj^ fe 

#71 oJjEl« B)]^ ^ 7)1 0]E ajo^Dj Aj.o)| ^-7) ^-34* ^^4fe tf* 
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07l +71 000^1 &0°)1 tHM A** *§^00 **W. #71 00 S^I^eI <3*»sl 4|.7l 000-fr 
0t||; 

07l «J)ElJ± j>|Hti ^o)] S||°l 0^-§; 1H04 07] 00 cg<*J fl] «. 7) Uj-Af 373 

0fe 071); 

07l ±<2.i/H2l|0 00 ^ 04 00°1 *§^€ 04§-sl #0011 SL3l0-& 30*fe 07j]; 

07l SLJl0-§- £_s. Ajzj-sH -^71 i,SL^ 0^ BEfe 0^ §2} 00f- i#0*r ^-|-§- ^0 

fc 074|; ^ 

07| 45*30 SL3:00<>I], 07) f-8|) 07] ili 0^ iEfe He)|0 0^ §>S) O]^ g).u|fi). 3^5)^ f- 

-3 0^-S- iWfe 07)11- ?»l*Hr a* ^-S-S- ^fe 0T41 •Ha^^ --*i)2.00 
Ut 1 ^ 14. 

*lll30o|l SjolT-i. 07l 41-71 ^^051 .ff.0o)l 0^21 -9.10 *g^04 ^Hl, 071 «>9l JeL^I^E) ^tfo] 0.7] ^ 
00£ TflTlslfe 07)1 £ f- 7fl9l Pjiat ol-g-0 0S) if 0 #2) 00 0^.2-3. *»]*<>l*|te ^0 0^ 

0fe 0f-4^ ^3 5.0 0*1^ 2fl2:00 

15. 

7f|130°i| 0<>10, 07l 07} <$7] ±<L^ 0^ 5fe HE)10 0^ •g-S) 000 z| $ 000£^- ^00fe 

0fe 0^0^ °J|0 £7.1^1 el ^2.00 



£0 



£0 1 




-10- 



33H^8| 10-2004-0070716 




t « 

53>H«l5] 10-2004-0070716 




8 2 S 



-12- 




-13- 



SJH^ai 10-2004-0070716 




- 14 - 




-15- 




-16- 




-18- 



SJ\mm 10-2004-0070716 




-19- 




-20- 



